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March 7, 1980

Life tests of the Energy Doubler Satellite Refrigeration
system components have begun during January of 1980. This
report is a short summary of the first 1000 hours of operation.
Since one of the purposes of this run was to collect data on
the performance of the gas engine, we include summaries of
these data. Figures 1 and 2 are a plot of the dry expander
adigbatic efficiency* during the run. Table 1 is a summary
of gas engine operating data and maintenance. Figure 3 is a
bar graph of engine maintenance time and Figure 4 is a bar graph
of engine downtime. The gaps in the efficiency data are due
to the effect of weekends or short interruptions in the program.
The scatter in the data is due to small system oscillations
and the difficulty in interpreting vapor pressure thermometers
at the ends of their useful ranges. 1In general, expander
efficiency has been quite consistent except for a period
between 1/30/80 and 2/1/80 when frozen impurities in the dry
engine resulting in excessive blowby caused a reduction in
efficiency. This was remedied by simply shutting down and

warming the engine slightly.

*Barron, Cryogenic Systems (1966), pg. 166.
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The half-cell heat load was measured during this period
and was found to be 35 t 5W and within the errors is consistent
with other measurements. The system was shut down on the
evening of March 17 due to the combined effects of a compressor
0il pump seal failure, an insulating vacuum leak on the dry
engine cryostat, and a leak in the shaft seal on the dry engine.
The dry engine continued to maintain its efficiency throughout
the last weeks of the run in spite of these accumulating
problems. During the course of the run the system warm piping
was leak-checked and the wet engine was overhauled in situ
without shutting down the refrigerator.

Performance of all systems was found to be adequate,
however, it was necessary to run the gas engine at near
maximum speed to maintain the desired level of refrigeration.
Although the load on the refrigerator was only half of a
nominal Doubler cryoloop, since the system was run in the
cooldown mode during most of the time full load conditions were

adequately simulated.
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